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PREFACE 


This  is  an  update  to  NASP-9211-06  for  the  Central  Flow  Control  (CFC) 
Facility.  Modifications  to  the  REDUC  Program  were  made  to  provide 
compatibility  for  executing  REDUC  on  the  9020A  System  under  OS/MVT. 
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SECTION  1 - INTRODUCTION 


1.1  Purpose  and  Scope 

The  HRT  Reduction  Program  (REDUC)  reduces  a data  tape  created  by  the 
Timing  Analysis  Report  Program  (TARP).  This  tape,  called  the  High 
Resolution  Timing  (HRT)  tape,  contains  data  relevant  to  the  internal 
operation  of  the  Central  Flow  Control  (CFC)  Monitor,  including  the 
Compute  Element  (CE)  time  used  for  I/O  interrupts,  external  interrupts, 
timer  interrupts,  CE  time  used  by  each  Program  Element  (PE),  and  by 
each  Supervisor  Service  Call  (SVC)  by  every  PE.  This  data  is  reduced 
to  a meaningful  form  by  REDUC. 

This  information  originates  on  the  Systems  Analysis  Recording  (SAR) 
tapes  created  by  the  CFC  Monitor,  which  are  input  to  TARP.  Through  an 
option  in  TARP,  the  Timing  Analysis  Records  (TAR)  on  the  SAR  tapes  are 
used  to  produce  an  HRT  formatted  tape. 

REDUC  was  originally  designed  to  reduce  data  created  by  the  HRT  program, 
a programmer  tool  used  to  measure  performance  of  the  NAS  Monitor.  The 
HRT  program  is  not  used  on  the  CFC  Project  at  this  time. 

The  purpose  of  the  HRT  Reduction  Program  is  to  reduce  these  tapes,  and 
to  generate  reports  which  are  easy  to  understand  and  interpret.  The 
output  reports  are  designed  to  enable  the  analyst  to  tell  at  once  which 
programs  are  most  frequently  used,  which  programs  consume  the  most  CE 
time  per  execution,  and  which  programs  utilize  the  most  total  CE  time. 
These  results  will  be  of  immeasurable  value  in  deciding  which 
programs  to  review  when  the  total  CE  time  must  be  reduced  or  in  deciding 
which  programs  are  good  candidates  to  be  buffered. 
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Optionally,  the  user  may  req*  ist  an  SMI  or  TESTDATA  formatted  tape 
be  written  to  produce  CPU  histograms  under  NOSS.  Special  SMI  or  TESTDATA 
reduction  program  control  decks  are  available  which  will  produce  histo- 
grams similar  to  those  available  when  using  the  SMI.  In  addition, 
frequency  count  histograms  are  available  for  I/O  interrupts,  SVC  inter- 
rupts, external  interrupts,  and  number  of  dispatcher.  These  control 
decks  are  not  currently  available  under  OS/9020. 

Figure  1-1  presents  an  overview  flowchart  of  the  REDUC  Program. 

1.2  Background  Information 

The  user  is  expected  to  have  a minimal  effective  knowledge  of  OS  and 
the  equipment  used  t£  operate  this  system.  Any  terms  which  are  common 
to  OS  will  not  be  defined  in  this  User's  Manual. 

This  program  is  assumed  to  be  correct  in  the  statistics  which  it  gathers, 
reduces,  and  prints;  i.e.,  all  data  is  gathered  correctly  and  all 
reports  are  produced  in  an  error-free  environment.  This  does  not  assume 
that  the  CFC  Monitor  and  its  operational  hardware  are  error-free.  There 
are  many  measurements  taken  to  determine  the  effect  of  non-error-free 
systems  such  as  program  interrupts,  hardware  interrupts,  etc. 

1 . 3 References 

The  following  documents  may  help  the  programmer  use  this  manual: 

1.  Si  ^program  Design  Document,  HRT  Reduction  Program  (REDUC), 
NASP-9111-latest  revision.  National  Er  Route  Data  Syr terns 
Branch,  AAT-540,  Atlantic  City,  New  Jersey. 

2.  CFC  Monitor  Handbook,  NASP-5201-latest  revision.  Contract 
FA65VA-1395,  IBM  Corporation,  NAFEC,  Atlantic  City,  NJ. 

3.  TARP  User's  Manual,  NASP-9227-latest  revision.  National  En  Route 
Data  Systems  Branch,  AAT-540,  NAFEC,  Atlantic  City,  NJ. 
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REDUC  OVERVIEW  FLO*  CHART  (SHEET  1 OF  2) 
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SECTION  2 - PROGRAM  ENVIRONMENT 


REDUC  is  designed  to  be  executed  on  the  IBM  9020A  under  OS/MVT.  Through- 
out this  manual,  references  are  made  to  HRT  tape  input,  printed  output, 
control  cards,  and  output  tapes  for  convenience  as,  under  OS,  REDUC 
is  not  bound  to  specific  peripheral  device  types.  REDUC  requires  a 
424K  byte  region  for  execution  and  for  normal  operation,  a maximum  of 
two  tape  drivers,  one  for  HRT  tape  input  and  one  for  tape  output. 

Figure  2-1  shows  sample  JCL  for  executing  REDUC. 

Input  data  sets  to  REDUC  include  the  control  card  set  (input  on  SYSIN) 
and  the  HRT  data  (input  on  HRTTAPE),  These  two  input  sets  are  required 
and  must  be  specified  by  the  DDNAMEs  indicated. 

A print  file  supplied  by  the  REPORT  DD  card  is  a required  output  file. 

Two  additional  output  sets  specified  by  the  DDNAMEs  SMITAPE  and  TESTDATA 
are  optional  files.  SMITAPE  is  required  only  if  the  creation  of  an  SMI 
tape  is  specified  by  the  control  card  information.  TESTDATA  is  required 
only  if  a TESTDATA  tape  is  to  be  generated.  The  data  set  attributes 
(DCB  parameters)  for  these  two  optional  files  are  supplied  by  the  REDUC 
program.  Control  cards  for  executing  REDUC  are  discussed  in  Section  3, 
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//  EXEC  PGM=REDUC,REGI0N=424K 
//STEPLIB  DD  DSN=RA. LIB. NOSS. LOAD, DISP=SHR 
//HRTTAPE  DD  UNIT* (TAPE, .DEFER) ,DISP=OLD, 

//  DCB*  ( RECFM*  U , BLKS IZE= 10  0 5 6 ), V OL= SER= XXXXXXX 

//REPORT  DD  SYSOUT=A 

//SMITAPE  DD  DSN=SMITAPE,UNIT=(TAPE,, DEFER), DISP=(, KEEP), 
//  LABEL- ( , SL ) 

//TESDATA  DD  DSN=TEStDATA,UNIT=(TAPE, .DEFER) ,DISP=( .KEEP) , 
//  LABEL* (,SL) 

//SYSIN  DD  * 


control  card  input 


Figure  2-1.  Sample  JCL 


SECTION  3 - PROGRAM  OPERATION 


This  program  will  compute  the  total  CE  utilization  by  the  CFC  Monitor 
as  it  is  operating  under  various  load  conditions.  This  utilization  can 
be  broken  down  by  CE  to  the  amount  of  time  used  for  each  type  of  activity. 

The  outputs  for  CE  activity  will  include:  the  total  percentage  of  time 
the  CE  was  executing  a PE;  the  total  percentage  of  time  the  CE  was 
performing  SVCs  which  were  not  suspended;  the  total  percentage  of  time 
the  CE  was  performing  SVCs  which  were  suspended;  the  number  of  I/O 
interrupts;  the  total  percentage  of  time  the  CE  was  performing  I/O 
activity;  the  number  of  external  interrupts  which  the  CE  experienced; 
the  total  percentage  of  time  the  CE  was  used  to  service  these  external 
interrupts;  the  number  of  times  a CE  dispatched  some  PE;  the  total  time 
which  the  CE  spent  in  the  dispatcher;  the  total  percentage  of  time  spent 
idle;  and  the  total  percentage  for  HRT  overhead.  The  total  percentages 
will  be  equal  to  100%.  If  more  than  one  CE  is  used,  as  is  the  case  in 
a multi-CE  environment  used  for  a normal  NAS  load,  there  is  also  a total 
printed  for  the  combined  computation  of  all  CEs. 

Another  breakdown  of  the  utilization  will  be  by  PE.  This  will  include  a 
listing  of  all  PEs  used  by  the  CFC  Monitor  for  this  load  during  the  period 
of  the  statistics  printed.  Included  with  each  PE  will  be  the  number  of 
times  it  was  dispatched,  the  number  of  partial  executions,  the  mean 
execution  time  per  completed  dispatch,  the  standard  deviation  of  the 
execution  time,  the  accuracy  of  mean  execution  time,  and  the  total  percentage 
of  available  time  of  one  CE  the  PE  used  regardless  of  how  many  CEs  may  have 
been  used  to  execute  the  PE.  Also  included  for  each  PE  will  be  the  percentage 


of  execution  time  used  for  both  non-suspended  and  suspended  SVCs. 

Finally,  there  is  the  total  percentage  of  one  CE  used  for  each  PE,  which 
includes  both  PE  execution  time  and  SVCs.  Refer  to  Section  5 of 
this  User's  Manual  for  the  actual  format  of  the  outputs. 

If  desired,  a further  breakdown  is  possible.  This  breakdown  will  consist 
of  all  SVCs  called  and  the  PEs  that  called  them.  This  output  is  arranged 
so  that  each  PE  will  be  on  a separate  page,  with  a listing  of  all  the 
SVCs  that  PE  uses.  The  first  page  of  this  additional  output  will  be  a 
listing  of  the  total  SVCs  used  by  all  PEs.  For  each  SVC,  there  will  be 
the  number  of  executions  of  the  SVC,  the  mean  time  of  execution  for  each 
use  of  that  SVC,  the  standard  deviation  of  the  time  of  execution  and 
the  total  percentage  of  one  CE's  time  used  for  all  executions  of  that 
PE.  This  detailed  breakdown  of  SVCs  for  each  SVC/PE  combination  is  for 
both  non-auspended  SVCs  and  those  which  were  suspended. 

Also  included  for  those  SVCs  which  were  suspended  will  be  a count  of 
the  number  of  times  an  attempt  was  made  to  retry  this  SVC.  If  this 
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detailed  listing  of  SVCs  for  each  PE  is  not  desired,  a listing  may  be 
made  of  only  those  PEs  that  are  required.  Refer  to  Section  4 of 
this  User's  Manual  for  details  on  how  this  can  be  accomplished. 

The  HRT  has  the  ability  of  accepting  as  input  user-defined  special  hooks. 
These  hooks  can  be  placed  within  the  CFC  Monitor  at  points  which  the  user 
determines  to  be  of  special  significance.  When  the  CFC  Monitor  encounters 
one  of  these  special  hooks,  a TAR  record  is  written  on  the  HRT  tape. 

This  HRT  Reduction  Program  will  count  the  number  of  times  each  of  these 
hooka  is  encountered.  If  there  was  an  encounter  of  a special  hook  during 


the  time  interval  just  reduced,  a special  page  of  output  will  be 
generated  listing  each  special  hook  encountered  and  the  number  of  times 
it  was  encountered.  The  user  has  the  option  of  printing  a comment  of 
his  choice  by  each  special  hook  printed.  If  no  user  comments  are 
entered,  only  a count  of  the  hooks  will  be  printed.  User  comments  for 
hooks  which  were  not  encountered  will  be  ignored.  Refer  to 
Section  5 of  this  User's  Manual  for  information  regarding  the  various 
types  of  output  possible. 

Another  report  that  will  be  generated  by  REDUC  is  for  I/O  statistics. 
This  report  will  show  for  each  device  number  accessed  by  NAS  the  number 
of  Start  I/O  (SIO)  commands,  the  frequency  of  SIO  commands  per  second, 
the  number  of  device  ends  received,  the  number  of  channel  ends  received, 
the  number  of  channel  ends  with  device  ends  received,  and  the  number  of 
other  interrupts  received  for  that  device.  Program  REDUC  will  also 
compute  and  report  for  each  device  the  mean  time  between  SIO  and  device 
end,  the  standard  deviation,  the  accuracy  of  the  mean,  and  the  total 
percentage  of  time  that  device  was  being  utilized. 


This  report  has  subtotals  of  these  statistics  by  control  unit,  channel, 
and  I/O  Control  Elements  (IOCE).  The  report  also  has  a grand  total  of 
these  statistics  for  the  system.  Refer  to  Section  5 of  this  User's 
Manual  for  the  actual  format  of  the  output. 

Program  REDUC  will  also  produce  a report  on  external  interrupt  statistics. 
This  report  will  have  a separate  line  for  each  unique  external  interrupt 
type  combination  that  occurred  on  each  CE  during  the  operation  of  the 
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CFC  Monitor.  The  REDUC  program  allows  for  any  combination  of  external 
interrupt  types  of  the  possible  codes  used  in  NAS  which  are  as  follows: 

XXI  3 Diagnose  Accessible  Register  (DAR) 

XX2  » Processor  Interruption  Register  (PIR) 

XX4  = Write  Direct  from  CE4 
XIX  3 Write  Direct  from  CE3 
X8X  = Timer 

1XX  = Write  Direct  from  CE2 
4XX  = Write  Direct  from  CE1 

These  are  from  bit  positions  20-31  of  the  Program  Status  Word  (PSW). 

An  example  of  one  possible  external  interrupt  would  be  CODE=094=Write 
direct  from  CE3  and  CE4  with  a timer  interrupt. 

For  each  reported  code  combination,  REDUC  will  show  the  type  code,  the 
CE  which  took  the  interrupt,  the  number  of  times  this  same  code  combination 
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occurred  on  this  CE,  the  frequency  of  its  occurrence,  the  mean  time  to 
process  the  interrupt,  the  standard  deviation  of  the  processing  times, 
the  accuracy  of  the  reported  mean  time,  and  the  percentage  of  total 
utilization  taken  to  process  these  interrupts.  A total  line  will  also 
be  reported  that  will  show  these  same  statistics  as  they  apply  to  the 
total  of  all  external  interrupts  taken  during  the  reported  interval. 

Refer  to  Section  5 of  this  User's  Manual  for  the  actual  format  of 
this  report. 

As  an  alternative  to  the  above  reports,  a user  can  receive  either  a hexa- 
decimal dump  of  the  tape  records  for  a specified  period  of  time  or  a 
sequential  activity  report  which  is  an  interpreted  tape  dump.  The 
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hexadecimal  tape  dump  is  a printout  of  the  raw  HRT  tape  records  from 
the  first  record  containing  interrupts  of  the  desired  period  to  the 
last  record  containing  interrupts  of  the  desired  period.  This  printout 
is  in  six  columns  where  the  first  is  the  byte  displacement  from  the 
beginning  of  the  record  and  the  other  five  are  each  a logical  double- 
word  record  of  the  HRT  tape.  This  report  allows  up  to  330  doubleword 
logical  records  per  page  of  output. 

A sequential  activity  report  is  produced  as  an  option  of  REDUC.  This 
report  has  three  columns  which  are  of  the  hexadecimal  dump  format  with 
column  one  the  byte  displacement  from  the  beginning  of  the  record  and 
columns  two  and  three  the  first  and  second  words  of  a single  doubleword 
logical  record.  The  other  columns  of  this  report  are  an  interpretation 
of  the  information  available  about  the  single  logical  record. 

Column  four  of  this  report  is  the  interpreted  PE  identification  of  the 
logical  record.  Following  the  PE  identification  is  an  interpretation 
of  the  two  byte  interrupt  code.  Next  in  the  report  line  is  the  decimal 
microseconds  translation  of  the  HRT  Overhead.  This  overhead  is  pre- 
sented as  new  overhead  and  skipped  overhead.  The  new  overhead  is  the 
time,  in  microseconds,  HRT  used  to  produce  the  current  interrupt 
entry  and  the  skipped  overhead  is  the  total  overhead  HRT  used  to 
produce  those  interrupt  entries  which  may  have  been  skipped  because  of 
entry  filtering,  as  described  below.  When  there  have  been  no  entries 
filtered  out  between  the  last  line  of  the  report  and  the  current  line, 
the  SKIP  will  be  zero.  When  there  have  been  entries  filtered  out  between 
the  last  line  of  the  report  and  the  current  line,  the  skip  value  will  be 


; I 

the  total  time,  in  microseconds,  spent  in  HRT  to  produce  those  skipped 
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entries.  This  SKIP  value  should  be  deducted  from  the  DELTA  value  if 
the  user  wishes  to  obtain  the  DELTA  time  minus  HRT  overhead  between  two 
lines  of  the  report. 

The  columns  of  the  report  following  "DELTA3*'  are  the  number  of  micros 
seconds  in  decimal  which  elapsed  from  the  previously  reported  interrupt 
on  the  CE  until  the  present  reported  interrupt  on  that  CE.  There  are 
four  columns  available  here;  one  column  for  the  delta  time  of  each  CE. 

This  delta  time  is  computed  from  the  moment  HRT  gives  up  control  to  the 
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CE  until  HRT  again  receives  control  of  the  CE.  In  theory,  this  time  is 
the  same  as  the  time  which  would  have  elapsed  had  HRT  not  been  present 
in  the  system  to  record  the  events.  A fifth  column  here  is  to  present 
the  DELTA  time  between  two  consecutive  reported  interrupt  entries  without 

•I 

regard  to  the  CE.  This  delta  time  may  at  times  be  a reported  negative 
time  because  HRT  will  often  receive  an  interrupt  on  one  CE  before 
completing  an  interrupt  entry  for  a previous  interrupt  on  a different  CE, 

In  this  case,  the  time  from  when  HRT  gives  up  control  until  when  it  again 
gains  control  is  in  fact  a negative  DELTA.  The  final  column  of  the 
report  is  the  computed  time  of  day  each  entry  was  created.  This  time  is 
presented  as  HH:MM:SS.S  for  each  internal  interrupt  on  the  master  CE, 
where  HH  is  hours,  MM  is  minutes,  and  SS.S  is  the  seconds  to  the  half 
second.  Between  any  two  such  presentation  of  the  time  the  report  will  be 
| . XXXXXXX  which  is  the  time,  in  microseconds,  past  the  last  reported  second. 

For  the  actual  format  of  this  sequential  activity  report,  refer  to 

■« 

Section  5 of  this  User's  Manual. 

I ] 

I 

Program  REDUC  also  has  an  option  to  produce  an  SMI  or  TESTDATA  formatted 

i 

i tape.  See  Section  4.1.7  for  the  type  7 card  used  to  invoke  this  option. 
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SECTION  4 - INPUT 
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The  inputs  to  the  reduction  program  give  this  program  the  information 
to  be  reduced  as  well  as  what  type  of  reports  are  to  be  generated. 

This  User's  Manual  goes  into  considerable  detail  on  the  various  inputs 
to  enable  the  user  to  obtain  the  desired  results.  Input  can  be  divided 
into  two  logical  divisions:  card  input  and  tape  input.  The  tape  used 
as  input  will  be  the  HRT  formatted  tape  to  be  reduced. 

4.1  Card  Inputs 

. 

Card  inputs  are  for  two  purposes.  The  first  card  input  of  comments  to 

I 

be  printed  on  the  output  is  to  make  the  results  more  meaningful.  Any 
valid  Extended  Binary-Coded  Decimal  Interchange  Code  (EBCDIC)  character 
may  be  used  on  these  cards.  The  second  purpose  for  card  inputs  is  to 
tell  the  REDUC  program  what  to  reduce  and  how  to  produce  the  output  reports. 

Some  of  these  inputs  are  required,  while  others  are  optional  and  needed 
only  when  the  user  desires.  The  only  requirement  is  that  all  control 
cards  and  comment  cards  for  an  interval  be  presented  before  the  Data 
Interval  Card. 

4.1.1  Comment  Cards 

Card  column  1 of  the  comment  card  must  be  non-numeric.  The  rest  of  the 
card  may  be  any  EBCDIC  characters  of  the  user's  choice. 

4.1.2  Data  Interval  Cards 

The  Data  Interval  Card  is  required  for  all  runs.  There  are  five  major 
options  which  are  selected  with  this  card.  If  column  1 is  a 1,  a signal 
is  generated  to  carry  the  statistics  for  each  interval  to  the  next  from 
Start  Time  to  End  Time.  With  this  option,  each  report  will  include  the 
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FIGURE  4-1.  SAMPLE  OF  CARDS  FOR  MINIMUM  RUN 


FIGURE  4-2.  SAMPLE  JF  CARDS  FOR  DETAIL  HUN 


statistics  of  all  previous  reports.  If  card  column  1 is  a 2 , a signal 
is  generated  to  reset  all  statistics  to  zero  after  each  interval  is 
reported  between  the  Start  Time  and  End  Time.  With  this  option,  each 
interval  is  a separate  and  distinct  set  of  statistics.  If  card  column  1 
is  a 3,  either  all  records  between  the  Start  Time  and  End  Time  will  be 
dumped  in  Hexadecimal  or  all  records  between  the  Start  Time  and  End  Time 
will  be  transformed  into  a sequential  activity  report  if  the  flag  field, 
column  35,  is  a 1.  The  output  interval  has  no  meaning  and  need  not  be 
entered.  If  column  1 is  a 7,  then  an  SMI  or  TESTDATA  formatted  tape 
will  be  produced. 

Card  column  2 of  this  data  interval  card  may  be  either  an  H or  an  X. 

If  card  column  2 is  an  H,  Start  Time,  End  Time,  and  Interval  Time  are 
entered  in  the  following  format : 

HH : MM : SS . S 

where 

HH  = Hours 
MM  = Minutes 

SS.S  = Seconds,  truncated  to  half  seconds 
If  card  column  2 is  an  X,  Start  Time,  End  Time,  and  Interval  Time  are 
input  in  Hexadecimal,  in  half  seconds,  left- justified  in  the  field. 

This  Hexadecimal  option  is  retained  only  for  historical  purposes  and  will 
not  normally  be  used. 

Card  columns  3 and  4 of  the  Data  Interval  Card  will  be  ignored.  They  are 
reserved  for  future  expansion  of  this  program. 

Card  columns  5 through  14  are  for  the  time  to  start  processing  statistics 
from  the  HRT  formatted  tape.  If  the  start  time  is  blank,  it  will  default 


to  zero.  Start  time  should  be  the  start  of  the  •'  cerval  of  interest. 

The  start  time  specified  must  be  on  the  HRT  formatted  tape.  Card 
columns  15  through  24  are  for  the  time  to  end  processing  from  the  HRT 
formatted  tape.  If  the  end  time  is  blank,  it  will  default  to  the  end 
of  the  HRT  tape.  This  should  normally  be  entered  as  the  end  of  the 
interval  about  which  information  is  desired.  Card  columns  25  through  34 
are  for  the  interval  time  between  successive  outputs  of  the  statistics. 

This  interval  should  be  large  enough  that  the  results  will  be  statistically 
significant.  If  the  interval  time  is  blank  or  equal  to  zero,  it  will 
default  to  one  minute.  Card  column  35  is  used  to  control  the  printing 
of  the  SVCs  used  by  each  PE  (PE/SVC)  for  type  1 or  type  2 cards.  If 
card  column  35  is  a zero  or  blank,  PE/SVC  statistics  are  printed  for 
all  PEs  each  time  a print  interval  is  reached.  If  card  column  35  is  a 
1,  PE/SVC  statistics  are  printed  only  for  the  total  of  all  SVCs  used  by 
every  PE;  the  SVCs  used  by  individual  PEs  will  not  be  printed.  If  card 
column  35  is  a 2,  PE/SVC  statistics  are  printed  for  the  total  SVCs  by 
all  PEs  every  print  interval,  and  at  the  last  interval  all  PEs  will  have 
their  own  SVC  printed  separately. 

For  type  3 cards,  the  interval  time  presented  in  columns  25  through  34 
is  ignored.  All  records  from  the  START  time  to  the  END  time  will  be 
presented  as  one  report  for  a type  3 card. 

Column  35  on  a type  3 card  controls  the  type  of  output.  If  this  column 
is  a zero  or  a blank,  the  records  including  the  START  to  the  END  times 
will  be  reported  as  a Hexadecimal  tape  dump.  If  column  35  is  anything 
but  a zero  or  a blank,  the  records  including  the  START  to  the  END  time 
will  be  reported  as  a sequential  activity  report. 


i 
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Card  column  35  is  not  used  for  a type  4 priority  two  response  time  report 
request . 

The  above  cards  are  necessary  for  all  computer  reduction  runs.  The 
Data  Interval  Card  will  always  be  the  last  card  input  for  each  period. 

If  multiple  periods  are  desired  within  the  run,  each  additional  period 
after  the  first  requires  only  its  Data  Interval  Card. 

4.1.3  Program  Element  Flag  Card 

The  Program  Element  Flag  card  is  for  signalling  the  reduction  program 
to  print  only  detailed  statistics  for  those  PEs  whose  names  are  entered. 

If  this  card  is  not  entered,  detailed  statistics  will  be  printed  for 

all  PEs  each  time  detailed  statistics  are  requested.  These  details  are 

the  SVCs  used  by  each  PE.  If  card  column  35  of  the  Data  Interval  Card 
is  a 1,  this  card  will  be  ignored.  If  card  column  35  is  a 2,  the  card 
will  be  used  only  for  the  last  interval  to  be  printed. 

This  card  is  identified  by  having  a 0 in  card  column  1.  The  SVCs  used 
by  each  PE  will  be  printed  only  for  those  PEs  whose  names  are  entered. 

The  PE  names  may  be  entered  in  any  order  but  must  be  right -justified 

and  end  in  a card  column  divisible  by  4;  i.e.,  cc  4,  8,... 80.  This  will 

allow  a maximum  of  20  PEs  to  have  their  SVCs  printed  in  detail.  If  the 
SVCs  are  needed  for  more  than  20  PEs,  this  card  should  not  be  used,  and 
all  PE/SVC  statistics  will  then  be  printed. 

The  Program  Element  Flag  card  is  also  used  to  limit  the  sequential  activity 
report  to  logical  records  for  specified  PEs.  When  this  card  is  used, 
the  reported  delta  times  will  be  the  time  from  where  HRT  gave  up  control 
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to  the  CE  for  one  reported  record  to  where  HRT  regained  control  from  the 
same  CE  for  the  next  reported  record.  Only  records  for  certain  PEs  are 
reported;  therefore,  there  will  be  records  which  are  not  considered  in 
this  time,  and  the  HRT  overhead  required  to  create  those  records  will 
be  included  in  the  DELTA.  In  this  circumstance,  the  DELTA  cannot  be 
considered  the  time  which  would  have  occurred  in  HRT's  absence.  To  obtain 
the  DELTA  that  would  have  occurred  in  HRT's  absence,  the  user  is  presented 
HRT's  overhead  for  SKIPped  records.  This  time  could  be  deducted  from 
the  DELTA  to  produce  that  DELTA  desired. 


1 
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4.1.4  TARCODE  Filter  Cards 

As  a further  limitation  on  the  sequential  activity  report,  the  user  can 
specify  the  type  of  interrupt  codes  (TARs)  he  would  like  reported. 

When  the  user  specifies  a TAR  filter,  REDUC  will  report  only  those 
interrupt  records  which  contain  the  requested  interrupt  code  in  the 
second  halfword  of  the  HRT  entry. 

This  card  is  identified  by  having  a 0 in  card  column  1 with  the  characters 
"TARCODE"  in  card  columns  2 through  8.  Card  columns  9 through  80  are 
available  for  as  many  interrupt  codes  as  the  user  wishes  to  place  on 
the  card.  A user  may  specify  up  to  100  TAR  codes  with  these  cards  and 
use  as  many  cards  as  desired  in  his  specification. 

The  interrupt  codes  may  be  specified  as  described  in  the  CFC  Monitor 
Handbook  for  TAR  ACTION  and  CONDITION.  Each  code  will  occupy  four  con- 
secutive columns  of  the  card  with  the  first  column  being  the  action  code 
and  the  next  three  columns  being  the  condition  code.  A special  case  for 
condition  code,  not  described  in  the  CFC  Monitor  Handbook,  is  available 


4-7 


so  that  a user  car.  request  all  conditions  possible  for  a single  action 
code,  which  is  "FFF" . To  request  all  possible  external  interrupts, 
for  example,  a user  would  specify  1FFF  on  his  TARCODE  input.  The  TAR 
ACTION  codes  available  are; 

1 External  interrupts 

2 SVC  interrupts 

4 I/O  interrupt  other  than  channel  end  or  device  end 

5 I/O  interrupt  - device  end 

6 I/O  interrupt  - channel  end 

7 I/O  interrupt  - device  end  with  channel  end 

8 SIO  issued  by  NAS 

9 Dispatcher 

B000  Idle 

B001  Suspend 

D User  defined  hook  interrupt 

Type  0 PE  Filter  cards  and  type  0 TARCODE  Filter  cards  can  be  used  in 
combinations  to  limit  sequential  activity.  The  effect  of  using  them  in 
combination  has  a logical  operator  result.  Any  TARCODE  specified  will 
become  an  "OR"  filter  with  any  filters  which  follow  that  TARCODE.  Any 
PE  specified  will  become  an  "OR"  filter  with  any  other  PE  specified. 

Any  PE  specified  will  become  an  "AND"  filter  with  all  TARCODE  filters 
which  follow  toy  PEs.  When  REDUC  limits  a sequential  activity  report, 
it  will  do  so  by  these  logical  operators. 


Any  interrupt  will  be  reported  when  filtering  is  in  use  only  if  it  is  a 
match  on  a PE  name  not  used  "AND"  to  a TARCODE  or  if  it  is  a match  both 
on  the  PE  name  "AND"  the  TARCODE  specified  together  or  if  it  is  a match 
on  a TARCODE  not  used  "AND"  to  a PE  name.  In  the  example  from  Section  5, 
the  request  was  for  all  external  interrupts  or  all  MRR  entries  that  are 
dispatcher  TARs. 
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It  will  be  noted  in  the  example  that  the  record  for  the  cell  80  interrupt 
on  the  master  CE  is  always  presented.  This  record  has  a double  asterisk 
to  its  left  and  the  new  time  of  day  as  HH:MM:SS.S  in  its  time  column. 


4.1.5  Special  Hook  Label  Cards 

If  special  user-defined  hooks  were  entered  to  HOOKINIT,  a count  of  the 
number  of  times  each  special  hook  was  encountered  will  be  printed  by 
the  reduction  program.  If  the  user  desires,  he  may  input  an  identify- 
ing label  for  each  special  hook.  These  identifying  comments  may  be 
entered  one  per  card  with  card  column  1 containing  a 6 and  card  columns 
2 and  3 containing  the  hook  ID.  The  rest  of  the  card  may  contain  any 
legal  EBCDIC  characters  and  will  be  printed  on  the  output  after  the 
count  of  the  number  of  times  the  hook  was  encountered.  Such  hook  label 
cards  must  follow  the  second  general  comment  card  and  come  before  the 
Data  Interval  card.  The  Hook  Label  cards  may  be  in  any  order  since  the 
program  will  sort  on  hook  ID  number. 


In  summary,  two  comment  cards  and  Data  Interval  card  must  be  entered  for 
all  runs.  If  different  intervals  of  the  same  tape  are  processed  at  the 
same  time,  periods  can  be  stacked.  If  periods  are  stacked,  the  first 
comment  card  is  used  for  all  periods.  The  second  and  subsequent  periods 
must  have  only  a single  comment  card  and  its  Data  Interval  card.  Hook 
Label  cards  will  be  carried  to  all  periods  of  the  series  of  periods. 


4.1.6  Couplet  Definition  Cards 

The  user  will  invoke  the  REDUC  option  for  HOOK  Couplet  subroutine  defini- 
tions for  any  data  interval  report  by  entering  a COUPLET  DEFINITION  card 
prior  to  entering  the  Data  Interval  card.  These  Couplet  Definition  cards 
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will  result  in  reports  being  produced  which  will  treat  a couplet  of  user- 
defined  HRT  hooks  as  the  begin  and  end  points  of  a "SUB-PE",  and  produce 
PE-like  statistics  for  the  couplet. 

This  card  is  identified  by  a 5 in  card  column  1.  The  user  must  include  a 
type  5 Couplet  Definition  card  for  each  SUB-PE  he  wants  reported.  The 
format  of  the  type  5 definition  card  is: 


Col 

1 


where 

5 is  in  card  column  1 and  is  followed  by  five  fields,  each 
field  delimited  by  one  or  more  blanks  but  containing  no  embedded 
blanks 

LLLL  is  a one  to  eight  character  SUB-PE  label/name 

aaaa  is  a one  or  more  character  comment  field  for  the  starting 
point  HOOK 

xx  is  the  ID  number  (,20-FF)  for  the  initial  HOOK  point  of  the  sub  PE 

bbbb  is  a one  or  more  character  comment  field  for  the  ending  point 
of  the  sub  PE 

yy  is  the  ID  number  (20-FF)  for  the  exit  HOOK  point  of  the  sub  PE 
or  is  the  word  TERMSV  if  the  sub  PE  is  a subroutine  which  always 
ends  with  an  SVC  TERMSV 
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Error  messages  may  be  issued  by  REDUC  while  processing  the  definition 
cards.  If  the  rules  for  the  card  format  are  violated,  REDUC  will  print: 


*****INVALID  FORMAT  FOR  INPUT  - REQUEST  IGNORED 
If  REDUC  runs  out  of  core  storage  while  processing  definition  cards, 
it  will  print: 

*****INSUFFICIENT  CORE  TO  DEFINE  SUBROUTINES  - REQUEST  IGNORED 
These  messages  follow  those  cards  which  are  ignored. 

4.1.7  SMI/TESTDATA  Cards 

The  REDUC  option  to  write  an  SMI  or  TESTDATA  formatted  tape  is  invoked 
using  the  type  7 control  card.  The  format  of  the  time  fields  on  this 
card  is  identical  to  the  type  2 and  3 control  cards.  Although  the 
interval  for  writing  data  to  the  SMI  or  TESTDATA  tape  may  be  specified, 
the  default  time  of  5 seconds  will  be  used  if  this  field  is  left  blank. 
This  default  interval  corresponds  to  the  current  requirements  of  the 
SMI  and  TESTDATA  reduction  program  decks.  This  SMI  or  TESTDATA  tape 
interval  should  not  be  changed  unless  a corresponding  change  is  made  to 
the  respective  tape  reduction  program  input  deck. 

Column  35  of  this  control  card  determines  which  output  tape  will  be 
created;  a blank  for  the  TESTDATA  tape,  or  a 1 for  the  SMI  tape. 

4.1.8  End  of  Data  Card 

The  final  card  entered  will  be  the  End  of  Data  card.  If  this  card  is 
not  entered,  the  HRT  tape  will  not  be  removed  and  unloaded;  and  the  system 
will  abort.  The  purpose  of  this  card  is  to  make  a normal  termination. 

The  format  of  this  card  is  a 9 in  card  column  1.  The  rest  of  the  card 
may  contain  any  EBCDIC  characters,  since  it  will  be  ignored. 
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4 . 2 Tape  Inputs 

The  HRT  tape  input  is  created  by  the  TARP  from  TAR  data.  It  has  OS 
standard  labels  and  three  different  types  of  data: 

1.  An  80  byte  header  record  (block)  immediately  after  the  OS 
standard  label. 

2.  Following  the  80  byte  header  record  is  one  block  containing 
a PE  name  and  a SVC  name  table. 

3.  The  remainder  of  the  tape  consists  of  HRT  data  blocks,  each 
10056  (decimal)  bytes  long. 

The  first  seven  doublewords  of  each  HRT  data  block  record  are  used  for 
header  information.  The  format  of  this  header  is  as  follows: 

a.  First  Doubleword.  First  halfword  contains  total  record 
length.  Second  halfword  contains  total  record  length  minus 
four.  Second  full  word  contains  time  in  half  seconds. 

b.  Second  Doubleword.  Not  used  by  REDUC. 

c.  Third  Doubleword.  First  full  word  contains  buffer  number; 
i.e. , record  number.  Second  full  word  contains  HRT  clock 
resolution i 

d.  Fourth  Doubleword.  First  full  word  contains  HRT  clock 
adjustment.  Second  full  word  is  not  used  by  REDUC. 

e.  Fifth  Doubleword.  Not  used  by  REDUC. 

f.  Sixth  Doubleword.  Not  used  by  REDUC. 

g.  Seventh  Doubleword.  Not  used  by  REDUC. 

Some  of  these  items  which  are  not  used  by  REDUC  are  used  by  HRT,  and 
should  not  all  be  considered  available  without  a study  of  HRT. 


Figure  4-3  is  a sample  record  the  HRT  tape. 
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FIGURE  4-3.  SAMPLE  RECORD  FROM  HRT  TAPE  (SHEET  3 OF  4) 


The  data  on  the  HRT  tape  follow  the  seven  doublewords  of  the  header. 

Each  doubleword  after  the  header  constitutes  a separate  data  item.  The 
format  of  each  doubleword  is  as  follows: 

a.  The  first  half  byte  will  contain  the  number  of  the  CE  which 
had  the  interrupt. 

b.  The  second  half  byte  of  the  first  byte  together  with  the 
second  full  byte  contains  the  HRT  overhead. 

c.  The  third  and  fourth  bytes  contain  the  interrupt  code. 

d.  The  first  byte  of  the  second  full  word  contains  the  PE  that 
was  last  executed  or  that  was  executing  at  the  time  of  this 
interrupt . 

e.  The  final  three  bytes  contain  the  high  resolution  clock  value 
at  the  moment  of  the  interrupt. 

Figure  4-4  illustrates  the  format  of  each  doubleword. 

Each  record  has  the  same  format  and  the  same  header  information.  This 
is  necessary  since  reduction  of  statistics  from  this  tape  can  be  started 
at  any  point  in  time. 

The  time  to  start  reducing  statistics  need  not  be  at  the  start  of  an  HRT 
record  and,  in  general,  will  not  be  at  the  start  of  such  a record.  The 
reduction  will  start  at  the  first  data  item  following  the  timer  interrupt 
which  signals  the  start  of  the  interval  to  be  reduced.  This  timer 
interrupt  will  not  normally  be  the  first  data  item  on  an  HRT  tape.  Also, 
reduction  can  stop  at  any  data  item  within  the  HRT  record.  Reduction 
stops  as  soon  as  the  cell  80  timer  interrupt  signals  the  end  of  the 
interval  to  be  reduced.  When  the  next  dump  option  is  selected,  only 
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FIGURE!  4-4.  DOUBLEWORD  FORMAT 


entire  records  for  the  HRT  tape  will  be  dumped.  This  will  include  the 
record  containing  start  time  of  the  dump  and  the  record  containing  the 
end  time  of  the  dump.  Reduction  can  start  with  any  record. 


! 


SECTION  5 - OUTPUTS 


i 


The  program  outputs  are  the  final  reports  desired  by  the  user.  There 
are  basically  six  reports  which  are  produced  at  every  point  interval. 
These  reports  will  be  called  PE  statistics  summary,  CE  statistics, 

PE/SVC  statistics,  special  hook  count  report,  external  interrupt  report, 
and  the  sequential  activity  report.  Each  report  will  be  discussed 
separately. 

Output  reports  can  be  either  for  the  entire  period,  start  to  end;  or  they 
can  have  each  interval  printed  separately.  Each  separate  report  has  the 
two  input  comment  cards  printed  at  the  top.  These  comment  cards  should 
be  used  to  identify  the  output  for  future  reference.  Each  of  these 
reports  will  start  on  a separate  output  page. 


5.1  PE  Statistics  Summary 

The  first  item  printed  will  be  the  start  and  end  times  for  the  interval 

being  printed.  This  report  will  print  a list  of  all  PEs  which  were 

executed  during  the  print  interval.  This  list  includes  both  the  PE's 
adapted  name  and  its  number.  The  time  used  to  execute  the  PE  and 
the  time  used  for  SVCs  will  be  printed  separately  for  each  PE.  Figure 
5-1  is  a sample  of  the  PE  Statistics  Summary  Report. 

The  first  item  printed  is  the  PE  number;  then  its  name.  The  number  of 

times  the  PE  was  executed  and  the  number  of  partial  executions  will  be 

printed  after  the  name.  A partial  execution  is  generated  if  the  PE  is 
already  executing  when  the  interval  starts,  or  if  the  PE  has  not  completed 
execution  at  the  end  of  the  interval;  therefore,  a maximum  of  two  partials 
are  possible. 
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FIGURE  5-1 . PE  STATISTICS  SUMMARY  REPORT  (SHEET  1 OF  2) 


FIGURE  5-1 . PE  STATISTICS  SUMMARY  REPORT  (SHEET  2 OF  2) 


Mean  refers  to  the  mean  time  of  execution  for  the  PE.  Sig  refers  to  the 
standard  deviation  of  execution  time  from  the  mean.  The  accuracy  of 
the  mean  is  in  percentage  and  is  a statistical  measure  of  how  90%  of  the 
executions  differs  from  the  mean.  Percentage  of  one  CE  is  the  total 
percentage  of  one  CE  this  PE  would  have  used  if  it  had  been  executed 
only  in  one  CE. 


The  SVC  statistics  give  the  percentage  of  one  CE  used  by  each  PE  for 
SVCs.  SVC  statistics  are  broken  down  into  non-suspended  and  suspended 
SVCs.  There  are  two  totals  printed  for  each  PE. 


The  first  is  the  total  percentage  of  one  CE  used  for  SVCs.  The  second 
total  includes  the  first  total  plus  the  total  percentage  of  one  CE  used 
for  execution  of  the  PE  itself. 


The  above  items  are  listed  for  all  PEs  that  were  executed  during  the 
output  interval.  If  a PE  is  not  listed,  that  PE  was  not  executed  during 
the  interval.  After  all  PEs  are  listed,  a total  is  taken  for  each 
percentage  of  CE  utilization.  The  total  will  not  necessarily  add  across 
to  get  the  total  utilization  because  these  items  are  computed  separately 
and  rounded  after  each  computation. 


1 


Following  the  total  percentage  of  PE  executions  will  be  the  percentage  of 
time  used  for  interrupts  and  time  spent  in  the  dispatcher.  First  comes 
the  number  of  I/O  interrupts  and  the  percentage  of  time  used  for  I/O 
interrupts.  Input/Output  is  performed  by  the  IOCE  and  all  the  CE  does 
is  signal  the  start  I/O  command.  The  next  output  is  the  number  of  external 


4 

1 


interrupts  and  the  time  used  for  external  interrupt  processing.  External 
interrupts  reduced  by  this  program  come  from  primarily  two  sources : the 
cell  80  timer,  and  write  directs.  Next  will  be  the  number  of  passes 

I 

through  the  dispatcher  and  the  percentage  of  time  spent  in  the  dispatcher, 
followed  by  the  percentage  of  time  spent  idle  and  the  percentage  of  time 
spent  in  HRT.  Finally  will  be  the  total  percentage  of  time  for  all 
functions  of  CFC.  This  total  will  be  the  total  time  available  for 
computation. 

5.2  CE  Statistics 

A separate  set  of  statistics  is  printed  for  each  CE  used  by  CFC. 

Figure  5-2  is  a sample  of  the  CE  statistics  report.  Outputs  will  be 
listed  in  this  order;  the  percentage  of  time  used  for  PE  computation, 
the  percentage  of  time  used  for  non-suspended  SVCs,  the  percentage  of 
time  used  for  suspended  SVCs,  the  number  of  I/O  interrupts,  the 
percentage  of  time  used  for  I/O  interrupts,  the  number  of  external 
interval  interrupts,  the  percentage  of  time  used  for  external  interrupts , 
the  number  of  PEs  dispatched,  the  percentage  of  time  spent  in  the 
dispatcher,  and  the  percentage  of  time  spent  idle.  Finally,  there  is  a 
total  percent  printed  which  is  the  total  CE  time  spent  by  CFC. 

If  more  than  one  CE  is  used,  the  above  items  are  printed  for  each  CE, 

A total  of  each  item  for  all  CEs  will  also  be  printed.  Again,  the  total 
percentage  will  not  be  the  total  time  available  for  computation  since 
HRT  uses  considerable  time  in  its  computations. 


5.3  PE/SVC  Statistics 


The  SVCs  used  by  all  PEs  by  CFC  during  the  interval  of  the  statistics 
will  be  printed.  The  first  report  of  this  group  of  reports  will  be  the 
total  SVCs  utilized  by  all  PEs  as  illustrated  in  Figure  5-3. 

If  desired,  the  user  may  have  printed  separately  the  SVCs  used  by  each 
PE.  If  it  is  desired  to  have  the  SVCs  printed  for  only  a selected 
number  of  PEs,  this  can  be  done  by  including  a PE  flag  card  with  the 
input . 

The  first  report  includes  the  SVC  number  and  SVC  name.  For  non-suspended 
SVCs,  this  report  includes:  the  number  of  executions  of  the  SVC,  the 
mean  time  in  milliseconds  of  each  execution,  the  standard  deviation 
from  the  mean  in  milliseconds , the  accuracy  of  the  mean , and  the  total 
percentage  of  one  CE  time  this  SVC  used.  These  items  are  also 
printed  for  the  number  of  times  this  SVC  was  suspended.  Also,  for 
suspended  SVCs,  the  number  of  times  the  SVC  was  retried  will  be  printed. 
The  final  item  printed  for  each  SVC  will  be  the  percentage  of  total  time 
used  by  this  SVC  for  both  suspended  and  non-suspended  services. 

At  the  end  of  each  report,  a total  percentage  of  the  time  of  one  CE 
used  for  suspended  as  well  as  non-suspended  SVCs  will  be  printed.  The 
total  of  these  two  items  will  be  the  total  percentage  printed  for  all 
SVCs. 

The  above  report  can  be  printed  for  all  PEs  whose  SVCs  are  desired.  Each 
page  of  this  output  report  is  of  the  same  format.  The  first  page  is 
always  the  summary  for  all  SVCs  used  by  all  PEs. 
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FIGURE  5-3.  PE/SVC  STATISTICS  REPORT 


5.4  Special  Hook  Count  Report 

If  the  user  has  defined  special  hooks  as  input  to  HRT  and  these  hooks 
were  encountered  during  the  execution  of  NAS,  a report  will  be  generated. 


This  report,  as  illustrated  in  Figure  5-4,  will  contain  the  number  of 
times  each  hook  was  encountered,  the  user-supplied  hook  ID,  and  the 
label  that  has  been  entered  for  the  hook.  If  no  label  was  entered  to 
the  reduction  program  for  a given  hook,  the  comment  HOOK  LABEL  WAS  NOT 
INPUTTED  will  appear.  These  labels  should  be  used  to  identify  the 
location  and  purpose  of  the  hook. 

This  report  will  not  be  produced  if  there  were  no  special  user-defined 
hooks  or  if  none  of  these  hooks  were  encountered.  If  this  report  is 
not  generated,  there  is  no  message  telling  the  reason. 

5,5  I/O  Statistics  Report  • 

The  active  I/O  during  the  period  is  reported  in  the  I/O  Statistics  Report. 

Outputs  will  be  by  device  number  with  subtotals  by  control  unit,  channel, 

IOCE,  and  a grand  total  for  the  system.  For  each  device  there  will  be  a 
count  of  the  SIO  commands  issued  to  the  device,  the  frequency  of  these 
SIO  commands  per  second,  the  number  of  channel  ends  received  since  the 
first  SIO  for  that  device,  the  number  of  device  ends  since  the  first 
SIO,  the  number  of  simultaneous  channels  end  with  device  end  received  since 
the  first  SIO,  and  the  number  of  other  interrupts  received  since  the 
first  SIO.  The  other  type  interrupt  is  normally  a Program  Control 
Interrupt  (PCI)  type  interrupt. 
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FIGURE  5-4.  SPECIAL  HOOK  COUNT  REPORT  (SHEET  1 OF  2) 
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FIGURE  5-4.  SPECIAL  HOOK  COUNT  REPORT  (SHEET  2 OF  2) 


Program  REDUC  computes  and  reports  the  mean  time  the  device  was  busy. 

This  is  the  average  of  the  times  from  SIO  to  device  end.  Program  REDUC 
also  reports  the  standard  deviation,  the  accuracy  of  the  mean  and  the 
total  percentage  of  time  the  device  was  utilized.  See  Figure  5-5  for 
the  format  of  the  report. 

5.6  External  Interrupt  Report 

Each  unique  external  interrupt  combination  received  on  a CE  will  be 
reported.  For  each  interrupt  combination , the  three  hexadecimal  digits 
will  be  printed  with  the  ID  of  the  CE  which  took  that  type  combination, 
the  number  of  times  the  combination  occurred  on  the  CE  during  the 
interval,  the  frequency  of  its  occurrence,  the  mean  processing  time  of 
the  interrupt,  the  standard  deviation  of  the  processing  times,  the 
accuracy  of  the  reported  mean,  and  the  percentage  of  total  utilization 
taken  to  process  these  interrupts.  A report  of  the  total  of  all  external 
interrupts  with  statistics  will  also  be  given.  An  example  is  given  in 
Figure  5-6. 

5.7  Sequential  Activity  Report 

Each  logical  record  in  sequence  from  the  HRT  records  containing  the  period 
requested  will  be  printed  in  hexadecimal  and  translated.  For  each  logical 
record  printed,  the  PE  ID  will  be  translated  to  the  PE  name,  the  interrupt 
code  will  be  translated,  the  HRT  overhead  will  be  converted  to  decimal 
microseconds  and  printed,  and  the  delta  time  in  decimal  microseconds  from 
the  previously  reported  record  on  the  same  CE  will  be  printed.  An 
example  is  given  in  Figure  5-7. 


IWfrrsr  v>«  into  l2/17/?>  orviffS  CMI** 


FIGURE  5-S.  I/O  STATISTICS  REPORT  (SHEET  1 OF  2) 


FIGURE  5-6.  EXTERNAL  INTERRUPT  STATISTICS  REPORT 


FIGURE  5-7.  SEQUENTIAL  ACTIVITY  REPORT  (SHEET  1 OF  3) 
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FIGURE  5-7.  SEQUENTIAL  ACTIVITY  REPORT  (SHEET  3 OF  3) 


5.8  Priority  Two  Message  Response  Tims  Report 

On  the  CFC  Project,  there  is  no  data  with  which  to  generate  this  report. 
The  input  data  is  initiated  by  radar  hardware,  not  used  on  the  CFC 
Project. 

5.9  SMI  or  TESTDATA 

Aa  an  option,  an  SMI  or  TESTDATA  formatted  tape,  which  can  be  used  to 
produce  CPU  histograms  similar  to  those  available  from  SMI  data,  is 


output . 


